ABSTRACT BACKGROUND: Cholelithiasis is a frequently encountered problem in developed countries. Gallstone is present in at least 10% of the adults. While 40-60% of people with gallstones manifest an asymptomatic clinical course, in most of the cases with symptomatic cholelithiasis, there is also an asymptomatic period. 20% of the patients with symptomatic gallstones are admitted to emergency services with clinical features of acute cholecystitis. In this study, our aim was to evaluate the diagnostic value of pentraxin 3 on complications and prognosis and also to reduce the morbidity and mortality rates in cases with acute cholecystitis.
diabetes mellitus, immunosuppression, and total parenteral nutrition. [2] Pentraxin 3 (PTX3) is a member of the pentraxin family, also named as tumor necrosis factor (TNF) -inducible gene 14 protein (TSGF 14) . [3] PTX3 is released from macrophages and other various cell types as a result of their stimulation by primary inflammatory mediators such as lipopolysaccharide, interleukin-1, and tumor necrosis factor alpha (TNF α). [4] The plasma level of PTX3 is fairly low (2 ng/ml). In recent years, it has been determined that its level is increased during systemic inflammatory conditions. However, in search of the medical literature, no study has been found about the place of PTX3 as an inflammatory marker in patients with acute cholecystitis.
In this study, it was aimed to evaluate the diagnostic value of PTX3 on complications and prognosis and also to reduce morbidity and mortality rates in patients with acute cholecys-
INTRODUCTION
Cholelithiasis is one of the most frequently encountered disorders affecting the gastrointestinal system. While gallstone is the cause in 95% of the cases with acute cholecystitis, in 2-15% of the cases, acute acalculous cholecystitis may occur. [1] Acute acalculous cholecystitis may be diagnosed in conditions such as severe trauma, major surgery, advanced age, Aksungur et al. Prognostic importance of pentraxin 3 levels in acute cholesistitis titis, who may develop serious complications such as empyema, gangrene and perforation.
MATERIALS AND METHODS
This study was conducted on patients diagnosed with acute cholecystitis and operated on between September 2012 and January 2014, in the Department of General Surgery of Atatürk University Medical Faculty. Subjects included into the study were divided into two groups consisting of forty-five people. Patients were randomly selected.
Group I (Acute cholecystitis group): Patients diagnosed with acute calculous cholecystitis by their medical history, clinical features and ultrasonographic examinations were included into this group. Patients who had other inflammatory diseases were excluded.
Group II (Control group): It consisted of healthy people, who had no history of inflammatory diseases and who were clinically normal by medical history and physical examination, at the time they were included into the study.
Biochemical Analysis
Venous blood samples taken from the patient group and control group into hemogram test tubes containing EDTA were centrifuged at 3000 rpm for 10 minutes, and then, they were stored at -80°C until the day that the analysis was performed. Plasma levels of pentraxin 3 were measured by Human Pentraxin 3 ELISA kit (Hycult Biotech, Netherlands) using a microplate reader (Bio-Tek Power Wave XS). Tests for AST, ALT, GGT, LDH and bilirubin were made by spectrophotometric method using Beckman Coulter AU5800 (Beckman Coulter Inc., BreacA, USA) autoanalyzer. WBC and PLT were measured by Coulter LH 780 Hematology Analyzer (Beckman Coulter Inc.).
Statistical Analysis
Statistical analysis was performed using SPSS 20.0 statistical analysis program (SPSS Inc, Chicago, USA). Results were calculated as mean±standard deviation (SD). Conformity of the parameters to the normal distribution was assessed by Kolmogorov-Smirnov test. Independent t-test, one of the parametric tests, was used for comparison of parameters with normal distribution. Statistical evaluation of data which did not meet the normal distribution was performed using the Mann-Whitney U test.
RESULTS
In Group I, twenty-two patients (49%) were males and twenty-three (51%) were females. In Group II, twenty-five patients (53%) were males and twenty (47%) were females. When PTX3 levels were compared between genders of the subjects in Groups I and II, no statistically significant difference was found. The results are given in Table 1 .
When age-related data of the subjects were analyzed, in Group I, mean age was 58.7±20 years , and in Group II, mean age was 54±40 years (21-74). PTX3 values were detected to be significantly increased with age (p<0.05). Leukocyte (WBC), platelet (PLT), lactate dehydrogenase (LDH), aspartate aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyl transferase (GGT), total bilirubin, and direct bilirubin levels of the patients included into the study were measured. These results are given in Table 2 .
Patients were compared in terms of duration of hospitalization. Mean duration of hospitalization was determined as seven days when the total of 45 patients was taken into consideration. PTX3 level of the patients with a duration of hospitalization longer than seven days was found to be significantly higher when compared to that of the patients hospitalized less than seven days (p<0.05).
In our study, patients who underwent cholecystectomy were compared in terms of gangrene development in the gallbladder. While the gallbladder was gangrenous in eight patients who underwent cholecystectomy, in eighteen patients, gross appearance of acute cholecystitis was present. No statistically significant difference was found between PTX3 levels of the two groups. The results are given in Table 3 .
The morbidity and mortality rates of the patients were compared. There were various lung disorders in seventeen patients. Nine patients developed wound complications. In two patients, both lung and wound complications developed. Although PTX3 levels were higher in patients who developed morbidity, there was no statistically significant difference. 
DISCUSSION
Gallbladder disease is one of the common health problems throughout the world. While 40-60% of people with gallstones manifest an asymptomatic clinical course, in most of the cases with symptomatic cholelithiasis, there is also an asymptomatic period. [5] 20% of the patients with symptomatic gallstones are admitted to emergency services with clinical features of acute cholecystitis. Therefore, acute cholecystitis is one of the very common causes of abdominal pain in emergency services. [4] Pentraxins, which are quite stable discoid shaped proteins consisting of structurally cyclic pentamers, are acute phase reactants, playing roles in the early phase of inflammation. There are subgroups in the form of long and short pentraxin. PTX3 belongs to the long pentraxin family and is an inflammatory mediator released particularly by mononuclear phagocytes, dendritic cells, fibroblasts and endothelial cells. [6] PTX3 is considered to be released locally at the actual site of inflammation. [7] Although the plasma levels of PTX3 are very low in normal circumstances (<2 ng/ml), its plasma concentration increases dramatically and very rapidly, reaching 200-800 ng/ml in 6-8 hours. [8] Besides this, platelet aggregation has been shown to be increased correlated with PTX3 released from neutrophils in acute coronary syndrome. [9] Diseases such as sepsis, myocardial infarction and rheumatoid arthritis have been shown to increase plasma PTX3 values. [8, 10, 11] These findings increase the usability of PTX3 elevation as a harbinger of a probably developing acute episode. In our study, PTX3 levels were significantly higher in the patient group when compared to the control group and helped us in diagnosing this gallbladder infection.
Gallbladder diseases have been reported to be seen more frequently in females than males. [1] While female/male ratio is 4/1 in young age and adults, this ratio decreases with increasing age, because estrogen raises the levels of triglycerides and free fatty acids which are required for the formation of cholesterol stones. Additionally, estrogen stimulates the liver to excrete more cholesterol from blood into bile. Twenty-three (51%) patients having gallstones being females in our study supports this information in the literature. In studies conducted on patients having cardiovascular diseases, PTX3 levels have been reported to be lower in females than in males. [12, 13] Suliman et al., in their study on patients with chronic renal failure, have reported that PTX3 levels are lower in females than in males. [14] In our study, contrary to the literature, PTX3 levels were found higher in subjects with the female gender. However, this result was not statistically significant.
In general surgery clinics, operations related to gallstones and their complications are frequently performed. Gallbladder stones are present in at least 10% of the adult population. Although being related especially with hereditary and ethnic factors, its prevalence increases with age, and achieves its peak value at 50-60 years of age. [15] In our study, mean age of patients was 58.7 years, being in accordance with the literature. Abu Seman et al., in their study on patients with type 2 diabetes mellitus who also developed diabetic nephropathy, determined that there was no relationship between age and PTX3. [16] In our study, PTX3 level was found to be increased with increasing age and statistical evaluation revealed that this result was significant.
In acute calculous cholecystitis, white blood cell count increases. Various studies have reported that with values above 11.000-20.000/mm 3 , complications should be considered. [15] In our study, the average white blood cell count of patients with acute calculous cholecystitis, at their admittance, was 12.900/mm 3 (7800/mm 3 -22500/mm 3 ). This result is consistent with the literature. White blood cell count was also found to be statistically significantly high in our study.
Due to its nonspecific physical findings and laboratory results, clinicians experience difficulties in diagnosing gangrenous cholecystitis. Diagnosis is particularly difficult in elderly patients since its classical clinical features are absent. Delayed diagnosis in this population leads to 3.7% mortality and 40% morbidity. Since the incidence of cholecystitis is increased in this age group, Nguyen et al. [17] have conducted a study to identify the patients carrying risk factors for gangrenous cholecystitis in which urgent operative intervention is required. They developed an equation in which the components were diabetes mellitus, white blood cell count=15.000, ALT=50 U/L, ALP=200 U/L and presence of pericholecystic fluid. They determined that the sensitivity was 83%, specificity was 92%, positive predictive value was 71% and negative predictive value was 96% for their equation. In some studies performed on ischemic events in patients having myocardial infarction, it has been reported that PTX3 level increases. [17] In our study, increased laboratory values of PTX3 were detected in gangrenous cholecystitis. However, the difference was not statistically significant.
Gallbladder perforation is one of the most serious complications of acute cholecystitis. Perforation occurs after at least three days, generally within the second week following the onset of clinical findings of acute cholecystitis. [4] Stefanidis et al. [18] have reported that gallbladder perforation is seen in 2-15% of the patients with acute cholecystitis, is not easily distinguishable from acute calculous cholecystitis, is hard to diagnose preoperatively and if not diagnosed early, delayed operative interventions lead to increased morbidity and mortality, increased duration of stay in intensive care and hospital. [18] Since we did not have any patients with gallbladder perforation included into our study, we were not able to have an opinion on this subject.
In various studies, the authors have come to the conclusion that elevated PTX3 level is an important parameter in predicting the development of morbidity and mortality in patients with cardiovascular diseases. [19] Mauri et al. [19] have conducted a study showing that elevated PTX3 level is useful in predicting cases with severe sepsis and death. Although PTX3 levels were found to be increased in patients who developed morbidity and mortality, this result was not statistically significant in our study. This might have originated from the small number of the cases who developed morbidity and mortality in our study. In the literature, there is no performed study in relation to PTX3 to the duration of hospitalization. In our study, we determined that patients with high PTX3 levels stayed in the hospital for longer periods than patients with low PTX3 levels. This result was statistically significant. This longer duration was related to delay in achieving their general good state regarding patients with ongoing inflammation (in these patients, PTX levels are high).
Conclusion
Gallbladder disease is one of the common health problems throughout the world. Although an episode of acute cholecystitis can be diagnosed by physical examination, it is hard to diagnose its complications.
PTX3 levels in our study were statistically significant in terms of elderly patients and increased duration of hospital stay. Additionally, when compared to the control group, PTX3 levels were increased in patients with the female gender, in gangrenous cholecystitis, in patients having morbidity and mortality; however, these results were determined to be statistically insignificant. PTX3 level may be a valuable indicator in diagnosing acute cholecystitis and in predicting prognosis.
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